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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a mass flow controller 
whose temperature control is easy and whose reliability is high. 
SOLUTION: In this mass flow controller 1, a control device 1 1 
by which a control signal used to make a liquid-phase material 
17 flow out at a prescribed flow rate is supplied to a flow rate 
control valve 1 0 is provided, and the flow rate control valve 1 0 
which can control a flow rate by providing a liquid drop output 
structure used to output the flowing-into liquid-phase material 
1 7 as a liquid drop is provided. Then, while the number of liquid 
drops which are outputted at one time or their flow rate is 
adjusted, the flow rate is controlled. 
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[Claim(s)] 

[Claim 1] When it is the massflow controller which controls the flow rate of a liquid-phase ingredient, it has 
the control device which supplies the control signal for making a liquid-phase ingredient flow out by the 
predetermined flow rate to a control-of-flow bulb, and the control-of-flow bulb which a liquid-phase 
ingredient is made to flow and is made to flow out by the predetermined flow rate and said control-of-flow 
bulb is equipped with the drop output structure which outputs said liquid-phase ingredient which flowed as a 
drop, it is the massflow controller characterized by to be constituted possible [ control of flow ]. 
[Claim 2] For producing the diaphragm constituted possible and the volume change corresponding to said 
control signal, and making said diaphragm transform, it is [ said drop output structure of said control-of- 
flow bulb ] a massflow controller [ equipped with the piezo electric crystal component formed in said 
diaphragm possible ] according to claim 1 the pressure room which collects said flowing liquid phase 
ingredient, and to change the volume of the pressure room concerned by deforming. 
[Claim 3] Said drop output structure of said control-of-flow bulb is a massflow controller [ equipped with 
the heat energy generating object which gives heat energy to said flowing liquid phase ingredient ] 
according to claim 1. 

[Claim 4] It is the massflow controller according to claim 1 which outputs the control signal to which two or 
more preparations and said control unit choose one or more as from said two or more drop output structures 
for said drop output structure where said control-of-flow bulb was constituted possible [ an output ] 
according to the individual in said drop corresponding to said control signal, according to a control flow 
rate, and said drop is made to output. 

[Claim 5] It is the massflow controller according to claim 1 which said control-of-flow bulb is equipped 
with said drop output structure which consisted of volume per [ which is mutually different in said drop 
corresponding to said control signal ] unit time amount possible [ an output ] according to the individual, 
and outputs the control signal to which said control unit chooses one or more as from said drop output 
structure which outputs a different flow rate according to a control flow rate, and said drop is made to 
output. 

[Claim 6] The liquid phase ingredient evaporation feeder equipped with the massflow controller according 
to claim 1 further equipped with the evaporation equipment which supplies the energy for making said 
liquid phase ingredient outputted by the flow rate controlled by said control-of-flow bulb evaporate. 
[Claim 7] The liquid phase ingredient evaporation feeder according to claim 1 further equipped with the 
pressurized container for storing said liquid phase ingredient and supplying the part to said control-of-flow 
bulb, and the pressurization gas supply system which pours predetermined gas into said pressurized 
container, and controls the internal pressure of said pressurized container. 

[Claim 8] The liquid phase ingredient evaporation feeder according to claim 6 further equipped with the 
regulator which decompresses the pressure of said liquid phase ingredient supplied from said pressurized 
container to the pressure which can be inputted into said control-of-flow bulb. 

[Claim 9] The thin film deposition system which equips any 1 term of a massflow controller according to 
claim 1 or claim 6 thru/or claim 8 with the liquid phase ingredient evaporation feeder of a publication, and 
consists of said control-of-flow bulbs possible [ formation of a thin film ] using said liquid phase ingredient 
which control of flow was carried out and was outputted. 

[Claim 10] The control-of-flow approach characterized by supplying the control signal for making said 
liquid phase ingredient flow into a control-of-flow bulb equipped with the drop output structure which 
outputs as a drop said liquid phase ingredient which is the control-of-flow approach which controls the flow 
rate of a liquid phase ingredient, and flowed by the predetermined flow rate. 

[Claim 1 1] It is the control-of-flow approach according to claim 10 which is the thing to which said control- 
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of-flow bulb is constituted possible [ an output ] according to the individual in two or more drops, and said 
control signal chooses one or more drops as to the control-of-flow bulb concerned according to a control 
flow rate, and it is made to output. 

[Claim 12] It is the control-of-flow approach according to claim 10 which is the thing to which said control- 
of-flow bulb consists of volume per [ mutually different ] unit time amount possible [ an output ] according 
to the individual in said drop, and one or more is made to choose and output from the flow rate from which 
said control signal differs to the control-of-flow bulb concerned according to a control flow rate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention supplies reactant gas to a thin film deposition system, or relates to the 
massflow controller used for the control of flow at the time of supplying gas to impurity diffusion 
equipment, the gas which should supply especially this invention — constant temperature the means to 
maintain is excluded and it is related with the massflow controller which can avoid quantity-of-gas-flow 
fluctuation. 
[0002] 

[Description of the Prior Art] The reacting matter used for thin film formation is usually supplied to a thin 
film deposition system as gas (gaseous phase). In using the ingredient which is a liquid (liquid phase) as 
reacting matter in a room temperature and ordinary pressure, it uses a liquid ingredient evaporation feeder. 
In order to control the membraneous quality and thickness of a thin film which are the formation purpose, as 
for the evaporated gas, a flow rate must be controlled strictly. Therefore, the gas evaporated by the liquid 
ingredient evaporation feeder is supplied to a flow meter or a massflow controller, and control of flow is 
carried out in the state of a gaseous phase. 

[0003] For example, the liquid ingredient evaporation feeder indicated by the utility model printing official 
report No. 2557616 consists of a massflow controller 301, a tank 302, a heater 303, etc., as shown in 
drawing 5 . A massflow controller 301 does not control the flow rate of evaporation gas, and is heated at the 
heater which is not illustrated. A tank 302 is a container to which the liquid phase ingredient 304 is paid. A 
heater 303 heats a tank 302. A massflow controller, a tank, and a heater are put in by the thermostat, and are 
maintained by constant temperature by the external temperature controller. The technique similar to this is 
indicated by JP,64-83666, A and JP,2-26 1 53 1 , A. 

[0004] Moreover, the approach through is included in a liquid ingredient, and the liquid ingredient 
evaporation feeder used for impurity diffusion equipment includes this liquid ingredient as evaporation gas 
in carrier gas, and supplies carrier gas in the tank which stores the ingredient which should be supplied by 
the liquid phase as indicated by JP,63-246829,A is used. 

[0005] as a configuration of a massflow controller, it is indicated by the patent printing official report No. 
2694294, for example — as — a conduit — what detects the flow rate of the evaporation gas which flows 
inside with a heat type flow rate sensor, and measures a flow rate is developed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, after making the liquid ingredient into evaporation 
gas, there were some un-arranging in the above-mentioned conventional control-of-flow approach of 
controlling a flow rate. First, in the above-mentioned conventional liquid ingredient evaporation feeder, 
since the whole passage of evaporation gas had to be maintained at constant temperature after making a 
liquid ingredient evaporate, temperature control was made difficult, and energy was wasted and it was. The 
passage of evaporation gas attains to die length even with the considerable thin film deposition system 
which uses evaporation gas also including a massflow controller. Many heaters were needed for maintaining 
such whole long passage at fixed temperature, and those temperature control was needed. 
[0007] Moreover, when the flection was in the long path, it low-temperature-ized locally, evaporation gas 
liquefied, and the problem of changing a quantity of gas flow was also produced in a part of such passage, 
since it cannot begin to look for such a part low-temperature-ized locally easily — the constant temperature 
of the whole passage — unless the-izing facility was formed, fluctuation of a quantity of gas flow was not 
able to be prevented. 

[0008] Since the control system was arranged near the heat source on structure, the liquid ingredient 
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evaporation feeder which furthermore contains a massflow controller also had the problem that 
dependability fell. 

[0009] the liquid ingredient evaporation feeder using carrier gas on the other hand — the constant 
temperature of evaporation gas — although-izing was unnecessary, since the carrier gas other than the 
ingredient needed will be supplied, it was not able to be used for the thin film deposition system. 
[0010] 

[Means for Solving the Problem] Then, the invention-in-this-application person hit on an idea of the 
configuration and approach for controlling a minute flow rate correctly instead of a gaseous phase with the 
liquid phase in view of above-mentioned un-arranging. That is, the 1st technical problem of this invention is 
offering the massflow controller and the control-of-flow approach of being able to make temperature control 
easy, holding down flow rate fluctuation and energy waste, and raising dependability by having the structure 
of changing the flow of a liquid phase ingredient into a drop. The 2nd technical problem of this invention is 
offering the massflow controller and the control-of-flow approach of being able to make temperature control 
easy, holding down flow rate fluctuation and energy waste, and raising dependability by illustrating the 
concrete approach of control of flow. The 3rd technical problem of this invention is offering the liquid phase 
ingredient evaporation feeder and thin film deposition system which can make temperature control easy, can 
hold down flow rate fluctuation and energy waste, and can raise dependability by having a configuration 
suitable for the control-of-flow approach of this invention. 

[001 1] Invention which solves the 1st technical problem of the above is a massflow controller which 
controls the flow rate of a liquid phase ingredient, and is equipped with the control device which supplies 
the control signal for making 1 liquid phase ingredient flow out by the predetermined flow rate to a control- 
of-flow bulb, and the control-of-flow bulb which 2 liquid phase ingredients are made to flow and is made to 
flow out by the predetermined flow rate. And a control-of-flow bulb is a massflow controller characterized 
by being constituted possible [ control of flow ] by having the drop output structure which outputs the liquid 
phase ingredient which flowed as a drop. 

[0012] A "liquid phase ingredient" means the ingredient (for example, tetraethyl alt.silicate (TEOS)) which 
is the liquid phase in ordinary temperature and was equipped with the viscosity in which an output is 
possible from the control-of-flow bulb here. A "control signal" says the bundle of the signal for driving two 
or more piezo electric crystal components, respectively, and also when the amplitude of a pulse and a 
frequency differ from a wave etc., it includes it. "Drop output structure" shall mean the structure based on 
the ink jet method of for example, a form on demand or a continuous form, and a piezo jet type and a bubble 
jet type shall be included. 

[0013] For example, producing the volume change corresponding to the pressure room which collects the 
liquid phase ingredient which carries out 1 inflow of the drop output structure of a control-of-flow bulb, the 
diaphragm with which changing the volume of the pressure room concerned by carrying out 2 deformation 
was constituted possible, and three control signals, and making a diaphragm transform is equipped with the 
piezo electric crystal component formed in the diaphragm possible. This is related with the structure of a 
piezo jet type. 

[0014] For example, the drop output structure of a control-of-flow bulb is equipped with the heat energy 
generating object which gives heat energy to said flowing liquid phase ingredient. This is related with the 
structure of a bubble jet type. 

[0015] A control-of-flow bulb is equipped with two or more drop output structures constituted possible [ an 
output ] according to the individual in the drop corresponding to the control signal in invention which solves 
the 2nd technical problem of the above. And a control unit outputs the control signal to which choose one or 
more as from two or more drop output structures according to a control flow rate, and a drop is made to 
output. 

[0016] Moreover, a control-of-flow bulb is equipped with the drop output structure which consisted of 
volume per [ which is mutually different in a drop corresponding to a control signal ] unit time amount 
possible [ an output ] according to the individual as other configurations. And a control unit outputs the 
control signal to which choose one or more as from the drop output structure which outputs a different flow 
rate according to a control flow rate, and a drop is made to output. 

[0017] Invention which solves the 3rd technical problem of the above is the liquid phase ingredient 
evaporation feeder equipped with the massflow controller of this invention further equipped with the 
evaporation equipment which supplies the energy for making the liquid phase ingredient outputted by the 
flow rate controlled by the control-of-flow bulb evaporate. With "evaporation equipment", it is constituted 
possible [ supply of energy, such as heat and light, ] by the drop which reached the target, or the drop under 
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flight. 

[00 1 8] Moreover, the above-mentioned liquid phase ingredient evaporation feeder may be equipped with the 
pressurization gas supply system which pours predetermined gas into the pressurized container for storing 1 
liquid phase ingredient and supplying the part to a control-of-flow bulb, and two pressurized containers, and 
controls the internal pressure of a pressurized container. 

[0019] Furthermore, the above-mentioned liquid phase ingredient evaporation feeder may be further 
equipped with the regulator which decompresses the pressure of the liquid phase ingredient supplied from 
the pressurized container to the pressure which can be inputted into a control-of-flow bulb. 
[0020] Invention which solves other 3rd technical problem of the above is a thin film deposition system 
which is equipped with the massflow controller of this invention, or a liquid phase ingredient evaporation 
feeder, and consists of control-of-flow bulbs possible [ formation of a thin film ] using the liquid phase 
ingredient which control of flow was carried out and was outputted. A "thin film deposition system" means 
the equipment with which thin film formation is constituted possible using the gaseous-phase ingredient or 
minute drop particle of vapor growth equipments, such as a manufacturing installation in which physical 
vapor depositions, such as a vacuum evaporation system and a sputtering system, are possible, and C VD 
film growth equipment, and an oxidation furnace and others. 

[0021] Invention which solves the 1st technical problem of the above is the control-of-flow approach which 
controls the flow rate of a liquid phase ingredient, and is the control-of-flow approach characterized by 
supplying the control signal for making a liquid phase ingredient flow into a control-of-flow bulb equipped 
with the drop output structure which outputs the liquid phase ingredient which flowed as a drop by the 
predetermined flow rate. 

[0022] The control-of-flow bulb is constituted possible [ an output ] according to the individual in two or 
more drops, and a control signal makes one or more drops choose and output to the control-of-flow bulb 
concerned in invention which solves the 2nd technical problem of the above according to a control flow rate. 

[0023] Moreover, the control-of-flow bulb consists of volume per [ mutually different ] unit time amount 
possible [ an output ] according to the individual in the drop, and a control signal makes one or more choose 
and output from a different flow rate according to a control flow rate to the control-of-flow bulb concerned 
in other invention which solves the 2nd technical problem of the above. 
[0024] 

[Embodiment of the Invention] Next, the gestalt of suitable operation of this invention is explained, 
referring to a drawing. 

(Operation gestalt 1 ) The operation gestalt 1 of this invention is related with a massflow controller usable as 
ingredient installation equipment of a thin film deposition system. The block diagram of the flow rate 
controlling mechanism of the operation gestalt 1 is shown in drawing 1 . This flow rate controlling 
mechanism consists of a massflow controller 1, the pressurization gas supply system 12, a liquid container 
13, a bulb 14, and a regulator 15, as shown in d rawin g 1 . 

[0025] The massflow controller 1 is constituted by the control-of-flow bulb 10 and the control unit 11. The 
control-of-flow bulb 10 inputted the liquid phase ingredient, and is equipped with the configuration in which 
an output is possible as a drop. Specifically, it has an ink jet type recording head as shown in drawing 2 and 
drawin g 3 R> 3, and similar structure. That is, the control-of-flow bulb 10 is equipped with the nozzle plate 
110, the pressure room substrate 120, the diaphragm 130, the piezo electric crystal component 140, etc. 
[0026] The pressure room substrate 120 operates a silicon substrate orthopedically in a special configuration 
by etching, and is manufactured, and the pressure room (cavity) 121, the feed hopper 122, and the reservoir 
123 are formed. The pressure room 121 is a space field which carries out the ** style of the liquid phase 
ingredient before an output, and it is constituted so that it may take to vibration of a diaphragm 130 and 
internal pressure may change. The feed hopper 122 serves as a path which supplies the controlled style Fin 
which flowed into the reservoir 123 to the pressure room 121. The ** style of a reservoir 123 has become 
possible about the liquid phase ingredient supplied from the regulator 15. 

[0027] The diaphragm 130 is formed with the ingredient which has elasticity, for example, oxidation silicon, 
and nothing and changing the internal pressure of a pressure room by vibrating are prepared possible in the 
whole surface of the pressure room 121 . 

[0028] The piezo electric crystal component 140 is constituted by the lower electrode 141, the piezo electric 
crystal thin film 142, and the up electrode 143, and by impressing driver voltage Sh between two electrodes, 
it is constituted so that a volume change may be produced. The lower electrode 141 and the up electrode 143 
consider the stable matter, for example, platinum, as a presentation, and are formed by the spatter etc. The 
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piezo electric crystal thin film 142 consists of a crystal of a ferroelectric with a perovskite crystal structure, 
for example, PZT, (PZT), and forms and consists of predetermined configurations on the diaphragm 130. 
Although the lower electrode 141 is formed in the field large as a common electrode in drawing 2 , 
patterning may be carried out to the same configuration as the up electrode 143. 
[0029] A nozzle plate 1 10 is stuck with the pressure room substrate 120 so that the nozzle 111 may be 
arranged in the location corresponding to each of the pressure room 121 established in the pressure room 
substrate 120. [ two or more ] The drop output structure of this invention which is a smallest unit for 
carrying out the regurgitation of the drop is constituted by the above-mentioned pressure room 121, the feed 
hopper 122, the piezo electric crystal component 140, and the nozzle 111. The path from which some differ 
is set to the nozzle 111 prepared in a nozzle plate 110. The diameter of a nozzle supports the volume of the 
liquid phase ingredient breathed out by one drive of the piezo electric crystal component 140. For this 
reason, making the volume of a drop change by which piezo electric crystal component 140 is driven is 
constituted possible. 

[0030] The control unit 1 1 is equipped with the configuration as a computer apparatus. That is, the control- 
of-flow bulb 10 constitutes the driving signal Sh which corresponds to predetermined timing possible [ an 
output ] by having CPU, RAM, ROM, a fixed disk, an interface, etc., although not illustrated, and 
performing the program which directs a manufacture procedure by time series. 

[0031] The pressurization gas supply system 12 supplies pressurization gas so that it may have the device in 
which a fixed pressure is applied to the controlled liquid ingredient 17 in a liquid container 13, for example, 
the liquid-container 13 interior may be maintained by the constant pressure with a compressor and a 
regulator. The pressurization gas to supply is stable gas which melts into the liquid ingredient 17 or does not 
react. A liquid container 13 carries out sealing storage of the liquid ingredient 17 used by the control style 
use system 16 after control of flow, and equips the pressure applied by the pressurization gas supply system 
12 with the structure of bearing enough. It connects with the pipe to which the controlled liquid ingredient 
17 pushed up out of a liquid container 13 is led, and the bulb 14 is manually constituted controllable in 
supply of the liquid ingredient 17. When a regulator 15 has the pressure of the liquid ingredient 17 supplied 
from a liquid container 13 too high for inputting into the control-of-flow bulb 10, reduced pressure of the 
controlled style of it is attained. However, if the controlled style outputted from a liquid container 13 is 
equipped with the proper pressure which can be inputted into the direct control-of-flow bulb 10, this 
regulator 15 is an unnecessary component. 

[0032] The liquid ingredient 17 needs to be equipped with the viscosity in which the regurgitation is 
possible from the nozzle by the control-of-flow bulb 10 which operates in ordinary temperature, although it 
is the ingredient used by the control style use system 16 using this of course. That is, the liquid ingredient 17 
is the liquid phase in ordinary temperature ordinary pressure, and it is desirable that the viscosity is below 
the number cp. For example, tetraethyl alt.silicate (TEOS) is mentioned as such a liquid ingredient 17. 
TEOS is equipped with the viscosity for which it was suitable in order for viscosity to make it output in 
ordinary temperature from 0.5 - 0.8cp and the control-of-flow bulb of this invention. TEOS is used in order 
to form the oxidation silicon film in a semi-conductor wafer side with vacuum deposition. 
[0033] (Operation) In the above-mentioned configuration, if the pressurization gas supply system 12 is made 
to drive and a constant pressure is supplied to a liquid container 13, it will be pushed on the pressure of 
pressurization gas and the liquid ingredient 17 will go up a pipe. If a bulb 14 is opened wide, the liquid 
ingredient 17 will be supplied and decompressed by the regulator 15, and will be supplied to the massflow 
controller 1 of this invention as a controlled style. 

[0034] A massflow controller 1 performs control of flow because a control unit 1 1 generates the suitable 
driving signal Sh with reference to the control flow rate specified by the program. The circulation control 
bulb 10 shall be equipped with n drop output structures (n is the natural number) (from the 1st to the n-th) 
here. Pm of the pulse number per [ which the driving signal Sh added to the m-th drop output structure (1 
<=m<=n) has ] unit time amount is carried out. The m-th piezo electric crystal component 140 drives, and 
when the internal pressure of the pressure room 121 increases, the one amount of drops breathed out from 
the nozzle 1 1 1 is set to Vm. Furthermore, in confirming the m-th piezo electric crystal component, it shall 
set with bm=l about the multiplier bm which determines the existence of nozzle use, and in being invalid, it 
shall set with bm=0. At this time, the flow rate V per unit time amount of the total control style sigmaFout 
(namely, the rate of flow) is [0035]. 
[Equation 1] 
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V = bl Pl-Vl+b2-P2 - V2 +-+bn • Pn • Vn 

n 

= V bm m Pm * Vm 

« 

[0036] It becomes. The amount Vm of drops from a nozzle is considered to be the physical constant which 
becomes settled according to the path of a nozzle 111, the structure of the pressure room 121, etc. In the 
above-mentioned formula, if the existence (bm) of a drive of each piezo electric crystal component 140 and 
the pulse number (frequency) (Pm) of the driving signal Sh to supply are changed suitably, the whole 
control flow rate can be changed. Therefore, if a control unit 1 1 supplies the control signal Sh which was 
made to correspond to a schedule control flow rate, and adjusted the above-mentioned variable to the 
control-of-flow bulb 10, the liquid ingredient 17 can be made to breathe out by the prearranged flow rate. 
[0037] If its attention is paid to each pressure room, whenever the pulse of a driving signal Sh is supplied, as 
it is shown in drawing 2 , with the piezo electric crystal component set to bm=l by the above-mentioned 
formula, the piezo electric crystal component 140 will deform in the direction of Dl . Since the piezo electric 
crystal component 140 is stuck by the diaphragm 130, if the piezo electric crystal component 140 deforms, a 
diaphragm 130 will also bend in the direction of D2. The internal pressure of the pressure room 121 interior 
is raised by this actuation, and the drop of the liquid ingredient 17 is outputted as a control style Fout from a 
nozzle 111. 

[0038] Since the flow rate of a liquid ingredient is controllable only by supply of a driving signal according 
to this operation gestalt 1 as described above, the temperature control of a supply path is unnecessary like 
the conventional massflow controller, flow rate fluctuation does not arise, and energy is not wasted. 
Moreover, the heating-type tank which was used for the conventional liquid ingredient evaporation feeder is 
also unnecessary. Therefore, the configuration of a liquid ingredient feeder style including a massflow 
controller is made to a compact. 

[0039] Especially according to this operation gestalt 1 , since a control style serves as a drop of a detailed 
path, it is supplied in the in-between condition of a gaseous phase and the liquid phase. Therefore, without 
carrying out evaporation processing, since the direct supply to reaction chambers, such as a thin film 
deposition system, is possible, it is also possible to save equipment and energy required for evaporation 
conventionally. 

[0040] Moreover, if a pulse number is changed as a driving signal, the control flow rate outputted to unit 
time amount can be changed. If the amount of drops is changed in two or more flow rate control structures 
as a driving signal, the control flow rate outputted to per pulse can be changed by choosing the piezo electric 
crystal component which supplies a pulse. 

[0041] Moreover, according to this operation gestalt 1, it is controllable in the range very large from the 
flow rate (several SCCM thru/or several 100 SCCM(s)) used for usual in a control flow rate to the order of 
10-9SCCM. The path of the nozzle 1 1 1 shown in drawing 2 can be chosen in several micrometers thru/or 
several mm. And the pulse frequency for making a drop breathe out from the nozzle concerned is selectable 
100 thru/or in 104Hz. For example, it is possible to make spherical **** with a diameter of 10 micrometers 
breathe out from a nozzle with a diameter of several micrometers. The volume of this drop is abbreviation 
0.5xl0-9cc. Supposing this **** is partly breathed out in 1 minute, a flow rate will become the order of 10- 
9SCCM. Therefore, in elegance, the control of flow of the impossible ultralow volume becomes possible 
conventionally by choosing suitably the diameter of a nozzle, the frequency of a pulse, and the number of 
nozzles. 

[0042] If the control of flow of such ultralow volume is used for the thin film formation by a CVD system 
etc., the thin film which was excellent in quality, the thin film from which membraneous quality changes in 
the thickness direction can be formed with a sufficient precision. 

[0043] Furthermore, if the massflow controller of this invention is used, it will also become possible to 
impurity diffusion equipment to diffuse a low-concentration impurity from before. For example, when only 
three or more lxl020-/cm high impurity concentration is able to be treated conventionally, according to this 
massflow controller, low-concentration diffusion like three to Ixl019/cm3 of lxl017-/cm also becomes 
possible. 

[0044] (Operation gestalt 2) The operation gestalt 2 of this invention is related with the liquid phase 
ingredient evaporation feeder which equipped further the flow rate controlling mechanism of the above- 
mentioned operation gestalt 1 with the evaporation means. The block diagram of the liquid phase ingredient 
evaporation feeder of the operation gestalt 2 is shown in drawing 4 . This liquid phase ingredient 
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evaporation feeder consists of a massflow controller 1, the pressurization gas supply system 12, a liquid 
container 13, a bulb 14, a regulator 15, drop evaporation equipment 20, and a heater 21, as shown in 
drawing 4 . Since it is the same as that of the above-mentioned operation gestalt 1 about a massflow 
controller 1, the pressurization gas supply system 12, a liquid container 13, a bulb 14, and a regulator 15, the 
same sign is attached and the explanation is omitted. 

[0045] Drop evaporation equipment 20 is equipment which makes the control style outputted from the 
control-of-flow bulb 10 evaporate, and the control style constitutes predetermined energy possible 
[ supply ]. Supply of energy can consider the approach by light or heat. For example, heating at a heater, the 
laser beam exposure, and the lamp exposure are constituted possible. The structure made to evaporate with 
heat or light is employable during flight of a drop besides the structure evaporated after making the drop 
outputted from the nozzle 1 1 1 of the control-of-flow bulb 10 still more specifically reach the target on a 
plate. However, there is no limitation in the structure of drop evaporation equipment, and if it is the 
configuration which can change a drop to evaporation gas, it is applicable to this operation gestalt. 
[0046] The heater 21 is constituted possible [ heating ] covering the whole supply path of the evaporation 
gas supplied to a thin film deposition system etc. However, since the massflow controller 1 of this invention 
is constituted possible [ an input ] with a liquid phase ingredient, compared with the conventional massflow 
controller, it detaches distantly [ liquid container / 13 / which stores a liquid ingredient ], and it can be 
arranged. For this reason, it is possible by arranging a massflow controller 1 near the thin film deposition 
system to shorten the supply path of evaporation gas as much as possible. Therefore, the die length of the 
pipe which a heater 21 equips can be far shortened compared with the conventional thing. 
[0047] According to the operation gestalt 2 which was described above, the same effectiveness as the above- 
mentioned operation gestalt 1 is done so, and also since the massflow controller was constituted from the 
liquid phase possible [ control of flow ], it is possible to arrange evaporation equipment near [ a thin film 
deposition system etc. ]. therefore, the constant temperature needed after considering as evaporation gas 
even if it is the case where it has the same evaporation equipment as usual — it is possible to shorten the die 
length of the heater for-izing as much as possible. Therefore, temperature control is easy and the futility of 
flow rate fluctuation or energy can offer little liquid phase ingredient evaporation feeder. 
[0048] (Other modifications) this invention can be deformed and applied to versatility, without being 
restrained by the configuration of the above-mentioned operation gestalt For example, the structure of a 
control-of-flow bulb may be the piezo jet method of the continuous system which outputs the drop other 
than a piezo jet method of a form on demand like the above-mentioned operation gestalt 1 continuously. 
Moreover, the Bubble Jet which makes a liquid phase ingredient produce air bubbles with an exoergic 
means, and makes a drop breathe out by the pressure may be adopted. 

[0049] moreover, various supply structures of the liquid ingredient to a massflow controller are also boiled, 
and a design change is possible for them. For example, as long as ordinary pressure supply is possible, a 
liquid container may be arranged on a control-of-flow bulb like the ink tank in an ink jet type recording 
head, and you may constitute so that a liquid ingredient may be supplied to the control-of-flow bulb 10 by 
self- weight. Moreover, since the control style outputted from the massflow controller of this invention 
consists of minute drops in which the direct supply to the reaction chamber of a thin film deposition system 
is possible, it may make one thin film deposition system constitute on the whole by arranging this massflow 
controller to the ingredient induction to a reaction chamber. 
[0050] 

[Effect of the Invention] According to this invention, since it had the configuration convertible into a drop 
for the flow of a liquid phase ingredient, temperature control can be made easy, flow rate fluctuation and 
energy waste can be held down, and the massflow controller and the control-of-flow approach of raising 
dependability can be offered. Since it constituted possible [ control of flow ] by changing the number and 
volume of a drop according to this invention, temperature control can be made easy, flow rate fluctuation 
and energy waste can be held down, and the massflow controller and the control-of-flow approach of raising 
dependability can be offered. Since according to this invention it had the massflow controller of this 
invention and had the structure of being further suitable for this, temperature control can be made easy, flow 
rate fluctuation and energy waste can be held down, and the liquid phase ingredient evaporation feeder and 
thin film deposition system which can raise dependability can be offered. 
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